Decamethonium bromide-mediated inhibition of embryonic muscle development.
This study determined the effect of decamethonium bromide (DMBr), a non-competitive blocker of the neuromuscular junction, on skeletal muscle development during chick embryogenesis. Decamethonium bromide caused generalized edema and high mortality with treated embryos rarely surviving beyond day 16 of incubation. Muscle degeneration was grossly evident on the muscles of abdomen, pectoral girdle, and leg. Semi-thin sections showed a high infiltration of macrophages in treated embryos and a massive degenerative process. Electron microscopy showed that both fast and slow fibers formed in the control and treated embryos, but those of the treated embryos failed to form myofibrils. Other organ systems, such as the heart and the gut, appeared histologically normal throughout the course of treatment. To investigate possible nerve independent action of DMBr on muscle development we determined the effect of this compound on the growth and differentiation of the C2C12 skeletal muscle cell line. DMBr treatment of C2C12 cell cultures did not affect the growth or survival of the cells, even at a tenfold higher concentration than that used in ovo, but myosin heavy chain expression was dramatically inhibited. We conclude that DMBr has a nerve independent blocking inhibition effect on myosin heavy chain synthesis in the developing avian embryo besides the recognized role as a non-competitive post-synaptic blocker of the neuromuscular junction.